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In the last decade important data of neutrino oscillation experiments have appeared.
They have come from solar neutrino oscillation[1] [2] [3] [4], atmospheric neutrino decit
[5] and the neutrino oscillation from reactors [6] [7] and accelerators [8] [9]. Another
important data come from the neutrinoless double beta decay (()
0
) [10], though the
neutrinos are need to be Majorana particles for this process to occur. In the previous
paper [11], we have obtained the constraints from ()
0
on the lepton mixing angles
by taking possible leptonic CP violating phases into account. In this note we combine
the constraints from ()
0
with those from the recent CHOOZ reactor experiment [6],
the Super KAMIOKANDE atmospheric neutrino experiment [5] and the solar neutrino
experiment [12]. Before proceeding to this arguments we briey review the formulation
developed in [11] which is necessary for the present study. We assume neutrinos are
Majorana particles. For Majorana neutrinos, the Cabibbo-Kobayashi-Maskawa (CKM)











































































































) and three CP violating
phases, ,  and  appear for Majorana neutrinos. The decay ratio of ()
0
is, in the






















































































































































































































































































































































Using the inequalities (10) and (11), we can determine the allowed region for mixing






plane once the neutrino masses m
i

































Note that the denition of hm



























i can not be larger than m
3







for cases (a), (b) and (c) are obtained from Eqs. (10) and (11), and are shown in Fig.















































So far we have presented a brief review of the constraints from ()
0
. This method
is very general and we have not imposed any concrete data on it. It is worthwhile to





i plane is obtained from Eq. (14)
and is shown in Fig. 2. Next we proceed to discuss how the recent data from the
neutrino oscillation experiments yield additional restrictions on the mixing angles. We
consider the data of the CHOOZ reactor experiment [6] and the Super KAMIOKANDE
3
atmospheric neutrino experiment [5]. The latter indicates Æm
2
= 0:01  0:001 eV
2
and















































for case (A). So  = 
3























































































It should be noted that the data of solar neutrino impose no further constraint [12].
These results are depicted in Fig. 3. Now combining the allowed region in Fig. 3 with
one in Fig. 2 from ()
0


































= 0:01  0:001eV
2
,
we obtain from Eq. (22) that hm

i < 0:005  0:0005eV in case (A).



































































































































































































































































The constraint Eq. (32) from the Super KAMIOKANDE experiment excludes the small
angle region, Eq. (25), of the allowed regions from the CHOOZ experiment.
As for solar neutrino oscillation, Fogli et al. [12] discussed only case (A). Arguments
for case (B) needs new assumption and here we do not take the data of solar neutrino
experiments for case (B) into account. Thus the constraints from the oscillation ex-
periments are summarized in Fig. 4. We know that the allowed region is restricted to
the upper part of Fig. 4. Now, let us superimpose this result on the allowed region
of ()
0









, expecting that hm










plane is obtained from Fig. 1(b). The allowed




as shown in Fig. 5.
5
Combining the allowed region in Fig. 5 with one in Fig. 4, we obtain the following
























































































Note that since m
3











at present. In conclu-
sion, the recent data of neutrino oscillation experiment, especially, the CHOOZ and





three generations of Majorana neutrinos. We obtain an upper bound for hm

i as in
























shown in Fig. 6.
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Figure Captions






plane obtained from neutrinoless
























Fig. 3: The allowed regions for case (A) from the respective experiments are indicated
by the arrows. Shaded region is the commonly accepted one.
Fig. 4: The same diagram as Fig. 3 for case (B).
Fig. 5: Each allowed region (shaded region) obtained from neutrinoless double beta















. Dotted region is allowed by the CHOOZ experiment for case (B).















case (B) obtained from Eq. (33).
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